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1. HOACHUTEJIBHASA 3AIINCKA

OobmeoOpa3oBaTenbHas ydeOHas OUCHUIUIMHA «MareMmatuka: anreOpa W Hadaia
MaTeMaTUYECKOTO aHaJIn3a; TeoMeTpus» (nmanee — «MaremaTukay) W3y4JaeTcsi B
OI'BIIOY «BTXKT Koctpomckoit obmactu» (aiee TEXHUKYM), pEaTH3YIOIIEM
00pa3oBaTENbHYIO MPOrpaMMy CpEIHEro  olmero oOpa3oBaHusi B Ipejenax
OCBOGHHUSI OCHOBHOW mpodeccHoHaNbHON oOpa3oBarenbHON mporpamMmbl  CIIO
(OIIOIT CIIO) Ha ©6a3e OCHOBHOrO 0OIIEr0 OOpa3oBaHUsl MPHU  IOJATOTOBKE
KBaTU(UIIMPOBAHHBIX pabounx. Pabouas mporpamMmma pa3paboTaHa Ha OCHOBE
tpeboBanuii ®I'OC cpeanero odiiero oOpa3oBaHus, MPEABSIBIAEMBIX K CTPYKTYpeE,
CONCP)KAHUIO W pe3yJbTaTaM OCBOCHHS YYCOHOW IUCIUIUIMHBI «MaTtemaThuka», B
COOTBETCTBUHM ¢ PekOMEHIanusMHu 110 OpTaHHW3aIlli{ TIOJYYCHHsI CPEIHETO OOIIero
oOpazoBaHMsi B TIpelesiax OCBOCHHUS 00pa30BaTeIbHBIX IPOTPAMM  CPETHETO
podhecCHOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro 0Opa30BaHHS C YU4ETOM
TpeOoOBaHUIl QefepanbHBIX TOCYJapCTBEHHBIX 00pa30BaTEbHBIX CTAaHAAPTOB M|
noxy4yaemMo mpodeccun cpeaHero npodecCHoHaNIbHOrO 00pa3oBaHus  (IMMCHMO
JlemapTaMeHTa TOCYIapCTBEHHOW TMOJUTHKU B cdepe MOATOTOBKHA PabOYMX KaJpOB H
JITTO Muno6pHayku Poccuu ot 17.03.2015 Ne06-259).

Copnepxanvde mporpaMMbl Y4eOHOW IHUCHUIUIMHBI «MaTeMaThka» HalpaBiIeHO Ha
JTOCTHKECHUE CIICTIYIONIUX LeJIei:

so0ecrnieyeHre cHOpMUPOBAHHOCTH TPEICTABICHUNA O COIMATBHBIX, KYJIbTYPHBIX
Y UCTOPUYECKUX (haKTOpax CTAHOBIICHUS MaTEMATHUKHU;

so0OccrieueHre  C(HOPMUPOBAHHOCTH  JIOTHYECKOTO,  QJITOPUTMHUYECKOTO |
MaTeMaTHYeCKOTO MBIIILICHHUS,

so0ecrnieyeHre c(hOPMUPOBAHHOCTH YMEHUHN MIPUMEHSTD MOTYyYEHHBIE 3HAHUS TIPH
PELICHUY Pa3JIMYHbIX 33/1a4;

so0ecrieucHre CHOPMUPOBAHHOCTH TIPEACTABICHUM O MaTEMaTHKE KaK 4YacTH
OO0IIIeUeIOBEUECKON  KYJIBTYphl, YHUBEPCAIBHOM SI3bIKE HAyKH, I[O3BOJISIOIIEM
OIMCHIBATh M U3Y9aTh PEAbHBIC MPOIIECCHI U SBIICHUSI.

B paGouyro mporpamMmy BKIIIOUEHO COJEpKaHHUE, HampaBlieHHOE Ha (opmMupoBaHHUE y
CTYJICHTOB KOMITETECHIIUNA, HE0OXoMuMbIX sl kadecTBeHHOTO ocBoenust OIIOIT CITO
Ha ©0a3e OCHOBHOTO o0O0IIero o00pa3oBaHHUs C TIOJYYEHHEM CPEIHEro OOIIero
00pa3oBaHus; MPOrpaMMBbI OATOTOBKH KBATU(UIIMPOBAHHBIX PaOOUHX.



1.1 OBIIASA XAPAKTEPUCTHUKA YUYEBHOMU JAUCHUITJINHBI
«MATEMATHUKA»

Martematuka sBiseTcss (pyHIaMEHTaIbHOW 00IIe00pa3oBaTEIbHON TUCIUILUIMHON CO
CIIOKMBIIUMCS YCTOWYUBBIM COJEpKaHUEM U OOLUIMMH TpeOOBaHUSIMH K TMOATOTOBKE
oOyyaromuxcs. B Texuukyme, peaiausyroniemM o0pa3oBaTeIbHYIO IPOrpaMMy CPEIHEro
obmero oopaszoBanus B npenenax ocBoenuss OIIOIT CIIO na 6a3e ocHOBHOTO 0OIIETO
o0pa3oBaHUs, U3YYCHHE MATEMaTHKH HMEET CBOM OCOOCHHOCTH B 3aBHCHMOCTH OT
npoduns mnpodeccuoHanbHOro obOpaszoBanusa. I[lpu ocBoenumn  mpodeccuit CIIO
TEXHUUYECKOTo mpoduis mpodeccnoHaTbHOTO 00pa30BaHMsI MaTeMaTHKa H3y4aeTcs
Oonee yriayOnaeHHO, Kak mpoduiibHas ydeOHas AUCITUIUIHMHA, YIUTBIBAIONIAs CIIeU UKy
ocBaMBaeMbIX TMpodeccuil. DTO BBIpaKaeTCs B COACpKaHUM OOyYEHHs, KOJIMYECTBE
YacoB, BbIIEISEMBIX Ha U3YyYEHHE OTAEIBHBIX TEM MPOrpamMMbl, IITyOMHE UX OCBOEHUS
CTyJAEHTaMH, OOBEME U XapaKTepe NpPAaKTHUECKUX 3aHATUH, BHUJAX BHEAYIUTOPHOU
CaMOCTOSITENIbHOM ~ paboThl  cTyneHToB. OOmmMe wLenu M3yuyeHUus MaTeMaTUuKU
TPaJMLIMOHHO PEATU3YIOTCS B UEThIPEX HAIIPaBJICHUSAX:

1) oGmiee npeacTaBiaeHUe 00 UACIX M METO/IaX MaTEeMaTHKH;

2) MHTEIUICKTyaJIbHOE Pa3BUTHE;

3) oBnajeHre HEOOXOAUMBIMU KOHKPETHBIMU 3HAHUSMHU U YMECHUSIMU;
4) BocIMTaTEIbHOE BO3/ICHCTBHE.

[Ipodunuzanusa 1ene maTeMaTHUYECKOTO OOpa3oBaHMS OTPAKAETCS Ha BBIOOpE
OPUOPUTETOB B  OpraHuM3aluu  y4eOHOW  AesTenbHOCTH — oOywarommxcs. s
TEXHUYECKOTO Mpoduiist mpodeccuoHaaIbHOro 00pa3oBaHus BEIOOD 1ieseil cMenaeTcs B
MparMaTHYeCKOM HaIpaBJICHUU, MPEIyCMAaTPUBAIONIEM YCHIECHHE U pacCIIupeHHe
MPUKIATHOTO XapaKkTepa U3y4YeHUs MaTeMaTHUKH, IMPEUMYIECTBEHHON OpUEeHTAaluu Ha
QITOPUTMUYECKHUM CTUIJIb IO3HABATEIBLHON JAESITEIbHOCTH.

N3yuenne marematnku Kak npoduiabHOM — oOmeoOpazoBaTtenbHOW — y4eOHOU
JTUCIUTUINHBI, YYUTHIBAIONIEH CHENU(UKY OCBaMBAaEMbBIX CTyACHTaMu mpodeccuu
CIIO, oGecnieunBaeTcs:

'BBI60p0M Pa3IN4YHbIX IIOAXO0A0B K BBCACHHNIO OCHOBHBIX HOH?ITI/II\/JI;

*dbopMUpPOBAaHHMEM CHUCTEMbI Y4eOHBIX 3aJaHuii, oOecreunBaromux 3SHPEeKTUBHOE
OCYIIIECTBJICHUE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

*00OTall[EeHuEM CIIeKTpa CTHJIeH Y4eOHOW JMAEsTeNIbHOCTH 3a CYET COrJacoBaHUsl C
BEIYIIUMHU JIEITETbHOCTHBIMUA XapaKTEPUCTUKAMU BHIOPAaHHON Tpodeccui.



[IpodunpHas cocTaBnsOmas oTpaxkaeTcss B TpeOOBaHUAX K MOJITOTOBKE 00yUYarOUIXCs
B YaCTH:

*00IIell  CHCTEMBbl  3HAHMW:  COJEp)KaTelbHbIE  MPUMEPbl  HCIOJB30BaHUS
MaTEeMaTHYECKUX HJIeH U METOJOB B MPO(hecCHOHANBHOM e TENbHOCTH;

*YMEHHIi: pa3inuue B ypOBHE TPEOOBAHMM K CIIOKHOCTH MPUMEHSAEMBIX AITOPUTMOB;

*IIPAKTHUYECKOTO UCIIOJIb30BaHUs OpUOOpPETEHHBIX  3HAHUM U yMCHMIA:
WHJUBUIYAIIBHOTO Y4eOHOro OIblITa B IOCTPOEHUHM MATEMaTUYECKUX MOJIEIIEH,
BBITIOJTHEHNUH UCCIIEI0OBATEIBCKUAX ITPOEKTOB.

Takum oOpazom, peanuzanusi CoAepkKaHHUS YYCOHOW TUCIUIUIMHBI OPHUEHTHPYET Ha
MPUOPUTETHYIO POJb MPOIECCYATbHBIX XapaKTEPUCTHK yueOHOU paboThl, 3aBUCAIINX
oT npoduiis mpodecCUOHATLHOIO 00pa30BaHMSs, TMOJYYEHHUS! OIbITa HCIOJIb30BaHUS
MaTeMaTUKH B COJIEPKATEIbHBIX U MPOPECCHOHAIBHO 3HAYMMBIX CUTYaIUsX II0
CpaBHEHUI0O C (OpPMaATBHO-YPOBHEBBIMH  PE3YJIbTATUBHBIMH  XapaKTEPUCTUKAMU
oOyuenusi. CojaepkaHue ydeOHOW JAUCHUUIUIMHBI pa3pabOTaHO B COOTBETCTBUHU C
OCHOBHBIMHU COZICPKATEIHHBIMU JIMHUAMHA 00yUEHUSI MaTEeMATHKE:

sasireOpavyeckasl JIMHUS, BKJIIOYAIOIAs CHCTEMAaTH3alMI0 CBEJECHUHM O Yuciax;
M3yUYCHHE HOBBIX U OOOOIIECHUE paHEe M3YUCHHBIX omepanuil (BO3BeJEHHUE B CTEIEHb,
M3BJICUCHHUE KOpHS, JIOrapu(MUpOBAHHE, CHUHYC, KOCHUHYC, TAHT'€HC, KOTAHITE€HC U
oOpaTHbIE K HHM); H3yYE€HHE HOBBIX BHUJOB YHCIIOBBIX BBIpAXEHUH U (PopMyII;
COBEPIIICHCTBOBAHWE TMPAKTHUYECKMX HABBIKOB M  BBIYUCIUTEIBHOW  KYJIBTYpHI,
pacHIMpeHne U COBEPIICHCTBOBAHUE alreOpandeckoro ammapara, copMupoBaHHOTO B
OCHOBHOM IIIKOJIE, U €r0 MPUMEHEHHUE K PEIICHUI0 MAaTeMAaTUYeCKHX M TMPHUKIATHBIX
3azay;

*T€OPETUKO-(QYHKIIMOHATIbHAS JIMHUS, BKJIIOYAIONIAs CUCTEMATH3aLUI0 U pacllupeHue
CBEJEHUN O (PYHKUUSAX, COBEPIICHCTBOBAHUE TIpapUUECKUX YMEHUMH; 3HAKOMCTBO C
OCHOBHBIMU HJICSIMU M METOJaMH MAaTEMAaTHYECKOT0 aHaju3a B 00beMeE, MO3BOJISIOIIEM
UCCJIEIOBAaTh d3JIEMEHTapHble (DYHKIMM M pemaTh NpOCTEHIINE Te€OMETPUYECKUE,
¢du3nUecKue 1 Apyrue NpuKiagHble 3a1a4u;

*JIMHUS YpaBHEHUW W HEPABEHCTB, OCHOBAaHHAas Ha IOCTPOCHUU M HCCIICIOBAHUU
MaTeMaTUYECKUX MOJICNICH, TMepeceKaroascs ¢ anreOpandyeckol MW TEOPETUKO-
(YHKIMOHATBFHOW JTUHUSMU U BKJTIOYAIOIIAs PA3BUTHE U COBEPIIICHCTBOBAHNE TEXHUKHU
anredpandeckux MpeoOpa3oBaHUN ISl PEIICHUS YpaBHEHUW, HEPABEHCTB M CHUCTEM;
(dbopMHUpOBaHNE CIIOCOOHOCTH CTPOUTH W HCCIEAOBATh MPOCTEUINE MATEeMATHUECKHE
MOJIEN TPU PEHICHUU NPUKIATHBIX 3a/ad, 3aJad M3 CMEXKHBIX M CIEIUaIbHbIX
JTUCIUIUINH;



*TeOMETpUYECKass  JIMHMS,  BKIIOYAIOIIAs  HAMISIAHBIE  MPEACTABICHUA O
NPOCTPAHCTBEHHBIX (UTypax M U3YYEHUE HUX CBOMCTB, (popmMupoBaHHEe U pa3BUTHE
IPOCTPAHCTBEHHOTO BOOOpaXeHUs, pa3BUTUE CIOCOOOB T'€OMETPUUECKUX HU3MEPEHHI,
KOOPJIMHATHOTO U BEKTOPHOTO METOJOB JUIsl PEIICHHS] MAaTEMAaTUYECKUX U MPUKIATHBIX
3azay;

*CTOXAaCTUYECKasl JIMHWS, OCHOBaHHAs HAa pPa3BUTUM KOMOWHATOPHBIX yMCHHIA,
NPEJCTABICHUNA O BEPOATHOCTHO-CTATHCTUYCCKUX 3aKOHOMEPHOCTSX OKPY)KAIOIIETO
MUpa.

N3yuenne oOuieo6pa3oBaTenpHON yueOHONW AMCUMIIMHBL «MaTreMaTuka» 3aBepllaeTcs
IOJBEJCHUEM MTOrOB B (pOpME 3K3aMeHa B paMKax MPOMEKYTOYHOW aTTECTAlUU
cTyneHToB B mporecce ocBoeHns ocHoBHou OIIOII CIIO ¢ momydeHnem CpemHero
o0111ero 00pa3oBaHUMU.



1.2 MECTO YUYEBHOMH JJUCHOUIIJIMHBI B YYEFHOM ILJIAHE

VYyeOnas aucuurinHa «MaTtemaruka: anreOpa U Hayajla MaTeMaTHYECKOTO aHaIn3a;
reOMETpUsD) SIBISETCS Y4YEOHBIM MPEIMETOM O00s3aTeNbHON MTpeaIMETHOW 00JIacTH
«Marematuka u uapopmarukay OI'OC cpeanero odmiero oOpasoBanus. B TexHukyme,
peaiu3zyromieM o0pa3oBaTeNbHYI0 MpPOrpaMMy CpeAHero ooOmero o0pa3oBaHUS B
npenenax ocsoenuss OIIOII CIIO nHa 0aze ocHOBHOro o6miero oopa3oBaHus, yueOHas
aucuumimHa «MaTtematukay u3ydaercss B 00IIe0Opa3oBaTENbHOM IMKJIE y4eOHOro
mwiana OIIOIT CIIO na 6a3e ocHOBHOTO 00I1Iero oOpazoBaHus. B yueOHBIX M1aHaX
[MIKPC mucrunnmHa «MaTemMaTHKa» BXOAUT B COCTaB OOIIMX 00Ie00pa3oBaTeIbHBIX
y4eOHBIX AUCHUIUINH, (POPMUPYEMBIX U3 00s3aTEIbHBIX

npeamMetHbix obnacteid ®I'OC cpennero odimiero odpazoBanus, 1 mpodeccuii CI1O
TEXHUUYECKOTO Npoduiis npodeccuoHaIbHOTO 00pa30BaHHUS.



1.3 PE3YJIbTATHI OCBOEHUSA YYEFHOM JUCIUILINHBI

OcBoenue coaepkanusi ydeOHOW JUCIUIUIMHBI «MartemaTuka» oOecreunBacT
JOCTUKEHHUE CTYIEHTAMU CIICAYIOIIUX PE3yIbTAaTOB:

¢ JMYHOCTHBIX:

— c(opMHPOBAHHOCTh MPEJACTABICHUNA O MaTeMaTHKE KaK YHHUBEPCAIHHOM SI3bIKE
HAyKH, CPEIACTBE MOJECIUPOBAHUS SIBICHUA W IPOLECCOB, HAEAX MW METOJax
MaTeMaTUKH;

— TIOHMMaHWE€ 3HAYMMOCTH MAaTEeMaTHKH [JJIs Hay4YHO-TEXHHYECKOTo Mporpecca,
c(OpPMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE KakK K 4YacTH OOIIeuYeIOBEYECKOM
KyJbTypbl uepe3 3HAKOMCTBO C UCTOpPHEH pa3BUTUS MaTeMaTHKH, SBOJIOIHEH
MaTEeMaTUYECKUX UJICH;

—  pa3BUTHE  JIOTHYCCKOTO  MBIIUICHUS, IPOCTPAHCTBEHHOTO  BOOOpPaXKCHHUS,
AITOPUTMUYECKON KYJIBTYpPbl, KpUTUYHOCTH MBIIIJICHHUS HAa YPOBHE, HEOOXOIUMOM ISt
Oyaymieit mpodeccHoOHANBHON NEATENbHOCTH, JUIS TPOJODKCHUS OOpa3oBaHUS U
caMmo00pa3oBaHus;

— OBJIAQJICHUE MATEMAaTHYCCKUMH 3HAHUSIMH W YMEHUSMH, HEOOXOJUMBIMH B
MMOBCETHEBHOM JKU3HU, JIJII OCBOCHUSI CMEKHBIX €CTECTBEHHO - HAYYHBIX AUCITUIUIMH U
JTUCITUIUTNH TPOo(eCCUOHATBHOTO IUKJIIA, IJIs MOTy4YeHUus 00pa3oBaHuUsl B 00JIACTsIX, HE
TpeOyIOmMUX yriy0IeHHON MaTeMaTHUYeCKOU MOArOTOBKH;

— TOTOBHOCTh U CIOCOOHOCTh K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
MPOTSKEHUU BCEH KU3HH; CO3HATEIBbHOE OTHOIICHHWE K HEMPEPhIBHOMY OOPa30BaHHIO
KaK yCIIOBHUIO YCIIEITHOM MPOeCCHOHANTBHON U 00IIIECTBEHHOMN A TENbHOCTH;

— TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITENIbHOW TBOPYECKOM W OTBETCTBEHHOM
JNEATEIBbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHON paboTe, COTPYAHUYECTBY CO CBEPCTHHUKAMH B
oOpazoBaTenpHOM, 00IIECTBEHHO MOJIE3HON, Y4eOHO-UCCIEA0BATEIbCKOM, TPOCKTHON U
OPYTUX BUJAX AEATEIbHOCTH,

— OTHOLICHHE K HpO(i)eCCHOHaJIBHOI)'I ACATCIIBHOCTU KaK BO3MOKXHOCTH Y4YAaCTHA B
PCUICHUHN JINYHBIX, O6I].I€CTB€HHI)IX, rocyiapCTBCHHBIX, O6IlIeHaHI/IOHaJ'II)HBIX HpO6HCM;

* MCTAIIPpCAMCTHBIX

— YMCHHUC CaMOCTOATCIIbHO OIPCACIATh HOCJIN ACATCIBbHOCTH MW COCTABJIATH IIJIAHBI
ACATCIIBHOCTHU, CAMOCTOATCIIbBHO OCYHICCTBIIATL, KOHTPOJHUPOBATH WU KOPPCKTUPOBATH
ACATCIBbHOCTD, HCIIOJIB30BAaTh BCC BO3MOXXHBIC PECYpPChI pInlb: | JOCTHIKCHUA



IIOCTaBJICHHBIX ueneﬁ U pcaiM3alu INIAHOB JICATCIIBHOCTHU, BBI6I/IpaTb YCIICHIHbIC
CTpAaTCIrum B pa3JIMYHbIX CUTYallUAX

— yMEHHE MPOAYKTUBHO OOIIATHCSA U B3aUMOJICHCTBOBATh B MPOIIECCE COBMECTHOMU
JESITeIbHOCTH, YYUTHIBATh MO3UIMHN JIPYTHUX yYACTHUKOB JIEATEIBHOCTH, d(PPEKTUBHO
pa3pelaTb KOHQJIUKTHI;

— BJIaJICHUEC HaBBIKAMHU MO3HABATEJIBHOMN, Y4EOHO-UCCIIEIOBATENLCKON U IMPOEKTHOMN
JESITEIbBHOCTH, HAaBBIKAMHM pA3pELICHUs] IpoOJieM; CHOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEJIBHOMY IIOMCKY METOJOB pELICHUS MNPAKTUYECKUX 3a/1ad, IMPUMEHEHUIO
pa3IMYHbIX METOJIOB IO3HAHUS;

— TFOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITEIbHOM WH(OPMAIMOHHO-TI03HABATEIHHON
NEATEIbHOCTH, BKIIIOYas YMEHUE OPUECHTUPOBATHCA B PA3JIMWYHBIX HCTOYHHUKAX
uHopMaIuy, KPUTUYECKH OICHWBATh M  HHTEPIPETHPOBATH  MHGOPMAIIHIO,
MOJY4aEMYIO U3 PA3JINYHbIX NCTOYHUKOB;

— BJIQACHHUC A3BIKOBBIMU CPCACTBAMH: YMCHHUC SICHO, JIOTHMYHO W TOYHO H3JIaraTb CBOIO
TOYKY 3pCHUA, UCIIOJIb30BATh aJICKBATHLIC A3bIKOBBIC CPCACTBA,

— BJIaACHHC HaBBbIKaMH I103HABATEIILHON pe(bHeKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX
HCﬁCTBHﬁ N MBICIIMTCIIBHBIX ITPOICCCOB, UX PC3YJILTATOB H OCHOBaHI/If/'I, I'paHuIl CBOCTO
3HAaHHWA U HC3HAHUS, HOBBIX IMTO3HABATCIbHBIX 3aAa4 U CPCACTB AJIA NUX HJOCTUKCHUA,

— LEJCYCTPEMJIEHHOCTh B TOUCKAaX M MPUHATUU PELICHHH, COOOPa3UTENbHOCTh U
UHTYUIUS,  Pa3BUTOCTb  MPOCTPAHCTBEHHBIX  MPEJCTABICHUN;  CIIOCOOHOCTh
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

* IpCAMCTHBIX:

— c(hopMUPOBAHHOCTDH MPEACTABICHUN O MaTEMaTHUKE KaK 4acTH MUPOBOU KyJIbTYpbl U
MECT€ MaTEeMaTHUKW B COBPEMEHHOM IIMBWIM3AlUM, CMOCO0ax OMHCAHUs SIBJICHUU
pEAIbHOTO MUpPa HA MATEMATUYECKOM SI3BIKE;

— c(OPMUPOBAHHOCTh MPEJCTABICHUNA O MAaTEMaTHUYECKUX MOHATUSAX KaK BaKHEUIINX
MAaTEMATUYECKUX MOJEIIAX, MO3BOJIIOIINX ONUCHIBATh U U3y4aTh pa3HbIe MPOLIECCHl U
SIBJICHUS; TTIOHUMAaHUE BO3MOXHOCTH aKCUOMATUYECKOTO MOCTPOCHUS MAaTEMaTUYECKUX
TEOPHUIL;

— BJIAACHUEC METOJaMU JOKa3aTCJIbCTB U aJITOPUTMOB PCHICHHA, YMCHHUC UX IIPUMCHATD,
IMPOBOJAUTE AOKA3aTCIIbHBIC PACCYKACHHUA B XOAC PCHICHUA 3a1a4;

— BJIQJACHUC CTAaHAAPTHBIMH IIpUEMaMM PCIICHUSA pallMOHAJbHBIX M HPpAlMOHAJIbHBIX,
IMOKa3aTCJIbHbIX, CTCIICHHBLIX, TPUI'OHOMCTPHYCCKHUX ypaBHeHI/Iﬁ N HCPaBCHCTB, HX
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CHUCTEM; HUCMOJb30BAHUE TOTOBBIX KOMIBIOTEPHBIX IPOTpaMM, B TOM YHUCIIE JIJIsl IOUCKA
NyTHU PEUICHUS U WILTIOCTPALlMU PEIICHUs] YPaBHEHUN U HEPABEHCTB;

— c(hOpPMUPOBAHHOCTh TPEACTABJICHUA 00 OCHOBHBIX IOHATHUSIX MATEMaTHYECKOTO
aHaIM3a U X CBOMCTBAaX, BIAJICHUC YMCHHEM XapaKTepU30BaTh MOBEACHUE (DYHKIIHIA,
UCIIOJIb30BAHUE TIOJIYYEHHBIX 3HAHUW JUIl ONUCAHWS W aHalW3a PEajbHbIX
3aBUCHUMOCTEH;

— BJIaJICHHE OCHOBHBIMU MOHSATUSMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢durypax, HUX OCHOBHBIX CBOWCTBaX; C(HOPMHUPOBAHHOCTh YMEHHMs pacClO3HaBATh
reoMeTpuyeckue (Urypbl Ha deprexax, MOJCISIX U B pealbHOM MUpPE; MPUMEHEHUE
U3YYEHHBIX CBOMCTB TeOMETpUYECKUX (GUryp u Gopmyd JUisl pelieHHs] TeOMETPUUECKUX
3a/1a4 U 3a7a4 C MPAKTUYECKUM COJICP>KaHUEM;

— c(pOpMHUPOBAHHOCTh MPEACTABIEHUN O Tpoleccax U SBICHUAX, HMEIOLIUX
BEPOSATHOCTHBIA XapakKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pEATbHOM MHDE,
OCHOBHBIX TOHSATHUAX 3JJIEMEHTAPHOM TEOPUHM BEPOSITHOCTEM; YMEHWW HAXOOUTh U
OLICHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUH B MPOCTEUIIMX MPAKTUYECKUX
CUTyalUsAX U OCHOBHBIE XapAKTEPUCTUKH CIIyYalHBIX BEJINYUH;

— BJIAACHHUC HABBIKAMHU HCIIOJIb30BAHMA TOTOBBIX KOMIIBIOTCPHBIX IIPOIrpaMM IIpU
PECUICHUHN 3aaa4.

Brimycknuk, ocBouBiuid IIIIKPC, nomken obnanate oOMIMMU KOMIIETCHIIUSIMU,
BKJIFOYAIOUIMMU B €051 CHOCOOHOCTb:

OK 1. IloHnmaTh CyIIHOCTh M COLMAJBbHYIO 3HAYMMOCTh Oyayuieil npodeccum,
IIPOSIBIIATH K HEW YCTOMYMBBIN UHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JI€ATEIbHOCTh, UCXO/IA U3 LIEJU U CIIOCOOOB
€€ JTOCTHIKEHUS, ONPEJECIICHHBIX PYKOBOAUTEIIEM.

OK 3. Ananu3upoBaTrh pabo4yl0 CUTYaIMI0, OCYIIECTBISATh TEKYIIHNH U UTOTOBBIN
KOHTPOJIb, OLIEHKY M KOPPEKIUIO COOCTBEHHON JEATEIbHOCTH, HECTU OTBETCTBEHHOCTD
3a pe3ynbTaThl CBOEH PabOTHI.

OK 4. OcymiecTBnsaTh MoucK uHOOpMaIuu, HeoOXxoauMmon st 3(PQPEeKTUBHOTO
BBITIOJTHEHUSI PO ECCHOHATBHBIX 3a/1a4.

OK 5. MWcnonb3oBarh WHGOOPMAIIMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHU B
poheCCUOHATIBHON JIEITEIIbHOCTH.

OK 6. PaGoTats B koMaH[ie, 3P PeKTUBHO 00IIATHCS C KOJIJIEraMH, PYKOBOJICTBOM,
KJIMEHTaMHU.

OK 7. WcnonHATh BOMHCKYIO OOS3aHHOCTh <*>| B TOM YHCJIE C NPUMEHEHHEM
MOJIYYeHHBIX TPO(ECCHOHATBHBIX 3HAHUH (7151 FOHOIIIEH ).

<*> B cootBerctBUn ¢ DenepanbHbiM 3akoHOM 0T 28.03.1998 N 53-®3 "O
BOMHCKOM 00sI3aHHOCTH ¥ BOGHHOU CITy»KO0e".
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2. COIEP) KAHHUE YUYEBHOMU JUCIHHAIIJINHBI
BBenenue

Matematuka B Hayke, TEXHHKE, IKOHOMHUKE, HH(DOPMAIMOHHBIX TEXHOJOTHSIX H
MpaKTHUeCKOW AesTenbHOCTU. Llenn u 3amaum m3ydeHus MaTeMaTHKH MPU OCBOSCHUU
npodeccuit CIIO.

2.1 AJITEBPA
Pa3BuTHe moHATHSA 0 YHCTIE

Ienmbie w pamuoHanbHble 4yucaa. JledictButenpHble 4ucna. [IpuOmkeHHBIC
BBIYMCJICHUS.

KoMmnekcHbie uncia.
KopHu, crenenu u jiorapudpmsl

Kopuu u crenenn. KopHu HaTypanpHON CTENEHU U3 YMCia U UX cBoiicTBa. CTENEHH ¢
palMOHAJIBHBIMU  IIOKA3aTeNsIMU, UX cBoiicTBa. CrTeneHn ¢ JEeWCTBUTENIbBHBIMU
nokasaressiMi. CBOMCTBA CTENEHU C IEUCTBUTEIIBHBIM [TOKA3aTEIEM.

Jlorapupm. Jlorapupm umcaa. OcHOBHOE  JIOrapu(MUYECKOE  TOXKAECTBO.
JlecsTuunble W HaTypaibHble Jorapudmbl. [IpaBuna npelicTBuil ¢ morapudmami.
Ilepexon Kk HOBOMY OCHOBAHHUIO.
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IIpeoOpa3oBanne ajaredpamyeckux BbIpazkeHuid. [IpeoOpazoBanue panuoOHaIbHBIX,
UppaLMOHATIbHBIX, CTEIEHHBIX, IOKA3aTENbHBIX U JOrapu(PMUUECKUX BBIPAKEHUN.

HpaKanecmle 3aHATHUA

Apudmernueckre IEHCTBUA HaA YHCIAMH, HAXOXJACHHE MPHUOIMIKEHHBIX 3HAYCHUN
BEJIMYMH U MOTPEIIHOCTEN BBIYUCICHUN (aOCOMIOTHOM M OTHOCUTEILHOM), CpaBHEHUE
YU CJIOBBIX BBIPAKECHUMU.

BrlunciieHne u CpaBHEHHE KOpHER. BEINTONHEHHE pacyeToB ¢ pagukaiamu. PemeHune
UppALMOHANBHBIX ypaBHEHUN. HaxokneHue 3HAUeHUN CTENEHEN C paluOHaJIbHBIMU
nokazarensimu. CpaBHenue creneHed. IIpeoOpa3oBaHusi BBIpaXEHUHM, COIEpPKALIUX
cTerieHd. PellleHWe TMOKa3aTelbHBIX YpaBHEHUU. PenieHue nNpUKIagHBIX —3a/1ad.
Haxoxnenue 3HaueHuil sorapudma mo NpOU3BOJIBHOMY oOcCHOBaHMIO. Ilepexon ot
OJIHOTO OCHOBaHMS K JIpyroMy. Beluncienue # cpaBHEHHE JIOTapu(pMOB.
JlorapudmupoBaHue U MOTEHIMPOBaHUE BhIpakeHUM. [IpuOIMKEeHHbIE BBHIUUCICHUS U
pelIeHus MPUKIaIHbIX 3a7a4. Pemenue norapuMuyecKkux ypaBHEHUM.

OCHOBbBI TPUTOHOMETPUU
OcCHOBHBIC TOHATHSA

Pamnannas wmepa yrna. BpamarenbHoe nBwxkeHue. CHHYC, KOCHHYC, TaHI'€HC U
KOTaHreHc uucyia. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA DopmyIsl
npuseneHus. Gopmyisl cioxenus. Dopmyiisl yaBoeHuss GopMyiibl OJOBUHHOIO YTJIA.
[IpeoOpazoBanusi MPOCTEUIINX TPUTOHOMETPUUYECKUX BhIpaxkeHui. IIpeoOpazoBanue
CYMMbl TPUTOHOMETPUYECKUX (DYHKIMII B MPOU3BEJACHHE U IMPOU3BEICHUS B CyMMY.
BoIpaxkeHne TpUroHOMETpUYECKUX (DYHKIMI Yepe3 TaHT€HC MOJOBUHHOTO apryMEHTa.
Tpuronomerpuueckue ypaBHEHUs U HepaBeHCTBa lIpocreiime TpUroHOMETpUYECKUE
YpaBHEHUS. IIpocTenimme  TPUIOHOMETPUYECKHE  HEPABEHCTBA. OobpatHbIe
TPUTOHOMETpHUUEcKHue QYHKIUU. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

IIpakTnyeckune 3aHATHS

PannanHpiii MeTON W3MEpPEHMS YIVIOB BpALIEHUS W CBS3b C TPATyCHOM MEPOM.
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, (POPMYINIBI CIOXKEHUS, YABOCHHUS,
npeoOpa3oBaHWE€ CYMMbI  TPUTOHOMETPHUUECKUX  (QYHKIMI B  IPOU3BEICHUE,
npeoOpa3oBaHWe  MPOU3BENCHUS  TPUTOHOMETPUUYECKUX  (PYHKIMHA B CyMMYy.
[Ipocreiiie  TPUTOHOMETPUYECKHE  ypaBHEHHs U HepaBeHcTBa. (OOpaTHbIe
TPUTOHOMETpHUECKHEe QYHKIUU: ApKCHUHYC, ApKKOCUHYC, apKTaHT€HC.

®YHKIMA, UX CBOUCTBA Y TPAOUKH
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®yukuun. OOnacTb oOmpeneieHus W MHOXKECTBO 3HAUCHUU; Tpaduk (QyHKIHH,
nocTpoeHue rpagukoB QyHKIHMHA, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMH.

CroiictBa ¢yHKuMu. MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTb,
NMepUOINYHOCTh. [[pOMEXyTKHM BO3pacTaHus M yOBIBaHUS, HAMOOBIIIEE U HAUMEHBIIIEE
3HaUEHUs, TOYKU  OKcTpemyMa. ['paduueckas  unrepmperanus.  [Ipumepsr
(YHKIMOHAIBHBIX ~ 3aBUCUMOCTEH B pealbHBIX  Ipolleccax U SIBJICHUSX.
Apudmernueckue onepanuu Haa (QyHkuusMu. CrnoxHas (GYHKUIUS (KOMIO3UIHUSA).
[TonsiTHe 0 HEMIPEPHIBHOCTH (HYHKIIHH.

Oopatnbie ¢Qynkouu. OOnacte omnpeneneHuss U o0JaCTh 3HAYEHUH O0OpaTHOMN
¢dbyukiuu. ['paduk o6paTHON HYyHKIMH.

CreneHHble, MOKa3aTeabHbIE, JOrapu(pMUYECKHE U TPUTOHOMETPUYECKHE (PYHKIUU.
OOpartnble TpuroHomerpuueckue QyHkuuu. OmnpeneneHuss QyHKIMI, UX CBONCTBA U
rpaduku. IlpeoOpazoBanusi rpadukoB. I[lapamienbHbIi TEPEeHOC, CUMMETPUS
OTHOCHUTEJIBHO OCEW KOOpPAMHAT M CHUMMETpPUS OTHOCHUTEIBHO Hauajga KOOpIUHAT,
CUMMETpUsI OTHOCUTEIBHO MHpSIMOW Yy = X, pacTsDKEHUE M CXKaTHe BJIOJIb OCel
KOOpPJIHHAT.

IIpakTHYyeckue 3aHATHSA

[Tpumepsl 3aBHCUMOCTEH MEXAy MEePEMEHHBIMU B PEaIbHBIX MPOIIECCaX W3 CMEKHBIX
muciuiuind.  Onpenenenue ¢ynkumii. [loctpoenune u ureHue rpadukoB (QYHKIUH.
Uccnenoanne Qynkiuu. CBONCTBA JIMHEWMHOW, KBaJIPATUYHOW, KyCOUYHO-TMHEHHON U
npoOHo-nuHenHo GyHkuuii. HenpepsiBable U nepuonnueckue ¢pynkimu. CBOHCTBA U
rpa@ukyd CHHYCa, KOCHHYCA, TaHreHca MU KoTaHreHca. OOpaTHble (YHKIMH U UX
rpaguku. OOpaTHble TpuroHoMmerpuueckue QyHkuuu. IIpeoOpazoBanusi rpaduxa
¢ynkuunu. ['apmonunueckue koneOanus. [lpuknagnesie 3amaun. IlokazarenbHele,
JorapudmMuueckrue, TPUTOHOMETPUYECKUE YPaBHEHHS 1 HEPABEHCTBA.

2.2 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

IHocienoBarebHOCTH. Crioco0sl 3aaHUS 151 CBOWCTBA YU CIIOBBIX
nocneaoBarenpbHocTed. [loHATHE O mpenene mnocnegoBaTenbHOCTU. CyIIECTBOBAHUE
nmpefena MOHOTOHHOW — OFpaHMYEHHOM — mocienoBaTenbHOCTH.  CymMmupoBaHue
nocienoBareabHOCTe. beckoHeuHo yObIBarolas reomMeTpuyeckass Mporpeccus U ee
CymMa.

IIpousBoanas. [lousrre o npon3BOgHON PYHKIIMU, €€ TEOMETPUUECKUIN U (HPU3UUECKUI
CMBIC]I. YpaBHEHUE KacaTelnbHOM K rpaduky (yHkiuu. IIpousBoaHbIE CyMMBI,
pa3HOCTH, IPOU3BEIEHUS, YacTHbIE. [[pOnM3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIUH.
[Ipumenenre TPOU3BOMAHONW K HCCICAOBAHUIO (DYHKIIMI M MOCTPOCHHIO TPadUKoOB.
[IpousBoaubie 00paTHON (GYyHKIIMU U KoMIo3uLIuu GyHKIMU. [IpruMeps! ncnonp30BaHus
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MIPOU3BOIHON /111 HAXOK/ICHHSI HAWTYYIIIETO PEelIeHUs B MPUKIAIHbIX 3aayax. Bropas
NIPOU3BOJIHASI, €€ TeOMEeTpUUecKuil U (usndeckuit cMbici. HaxoxaeHue ckopocTu Juis
npolecca, 3aJaHHOT0 (hOpMYJIO U rpaduKOM.

IlepBooOpa3nass u wuHTerpaja. IlpuMeHeHHE ONpeNENEHHOr0 WHTerpana s
HaxXOXXJICHHUS TUIOMIAaM KpuBOJIMHEWHOW Tpamenuu. dopmyna Herorona—IJleiOnua.
[Tpumepbl MpuMEHEHHS HHTETpaia B (PU3UKE U TEOMETPUH.

IIpakTH4eckue 3aHATHS

YucnoBast TOCIEIOBATENbHOCTh, CIOCOOBI €€ 3aJaHus, BBIYHCICHUS YICHOB
nocneaoBarenabHocT. [Ipenen mocnemoBaTenbHOCTH. beckoHewHO — yObIBaroImas
reomerpudeckas nporpeccus. [IponsBonHas: MEXaHUYECKUN U T€OMETPUUECKUN CMBICIT
MPOU3BOJHON. YpaBHEHUE KacaTenbHOM B o60miem Buzae. [lpaBunma u  Qopmyiibl
audepeHnrpoBanys, TabauIa IPOU3BOAHBIX ANEMEHTapHbIX PpyHKUMi. MccnenoBanue
(GyHKIMH C TOMOIIBIO Mpou3BoAHOW. HaxoxkneHne HamMOOJIBIIEr0, HAWMEHbILETO
3HAYEHHUS U SKCTPEMAIIbHBIX 3HaUeHU QpyHKuuu. HTerpan u neppoodpasHas. Teopema
Herorona—IJleiiOnnna. [IpuMeHeHre nHTErpaia K BBIUUCICHUIO (PU3NYECKUX BEIMYUH
Y IUIOIIAACH.

YPABHEHUS N HEPABEHCTBA

YpaBHeHuss M CHCTeMbl YypaBHeHW#l. PamuoHnanbpHble, UppalMOHAIBHBIE,
[OKA3aTEJIbHBIE W TPUTOHOMETPUYECKHE YPABHEHUS WU CHCTEMBI. PaBHOCHIIBHOCTB
yYpaBHEHUM, HEpaBEHCTB, cucTeM. OCHOBHbBIE MPUEMBl MX peUIeHUs (pasjioKeHHE Ha
MHOKHUTEJIN, BBEICHHE HOBBIX HEU3BECTHBIX, OJICTAHOBKA, rpa)UUECKUl METON).

HepaBeHCTBa. PaHI/IOHaJ'IBHBIC, HppalrOHAJIBHBIC, IIOKa3aTCIIbHBIC u
TPUTOHOMCTPUICCKHUEC HEPABCHCTBA. OcHOBHBIE IMPHUEMbI UX PCUICHMA.

HUcnonb3oBanue CBOMCTB W IpapukoB (PYHKUUI NPU peLlIeHMH YPABHECHUH H
HepaBeHCTB. Meron wuHTepBajoB. M3o0paxeHne Ha KOOPJIMHATHOM IUIOCKOCTH
MHOKECTBA PEIICHUN YPAaBHEHNN U HEPABEHCTB C IBYMs IEPEMEHHBIMU U UX CUCTEM.

Ipuxkaaagubie 3agaun. I[IpuMeHeHME MaTEeMaTHYECKUX METOHOB ISl PEIICHUS
coJiepKaTeNIbHBIX 3aJlay W3 Pa3IMYHbIX 00JacTel HayKu U mpakTuku. MHTepmpeTamus
pe3yJIbTaTa, YYET PEaIbHbIX OTPAHUYCHUH.

IIpakTHUyeckue 3aHATHS
Kopuu ypaBuenuit. PaBHocmibHOCTh ypaBHeHu. [IpeoOpa3zoBanne ypaBHEHUM.

OcHOBHBIE MPUEMBI pellIeHUs] ypaBHEHUH. Perienue cucremM ypaBHEHUH.
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Hcnonp3oBanne CBOMCTB M TrpadukoB (QYHKIMA s peUIeHHs YypaBHEHHH U
HEPABEHCTB.

2.3 KOMBUHATOPUKA, CTATUCTUKA Y TEOPUSI BEPOSITHOCTEM

iieMeHTbl KOMOMHATOPUKHU. OCHOBHBIE NOHSATHUS KOMOMHATOPUKH. 3aJayd Ha
MOJICUET YMCIa pa3MEIECHU, epeCTaHOBOK, coueTaHuil. Pemenne 3agau Ha nepedop
BapuantoB. ®opmyna 6uHoma HeroTona. CBoiicTBa OGMHOMUHATBHBIX KOA((UIIMEHTOB.
Tpeyronbuuk Ilackang. DnemeHThl Teopun BeposTHOCTEH. CoObITHE, BEPOSTHOCTH
COOBITHSA, CJOXXEHHWE M YMHOXEHHE BeposiTHocTell. IloHATne o0 He3zaBucuMoOCTH
coObiTui. JluckpeTHas ciydaiiHas BeIWYMHA, 3aKOH €€ pacupenernceHusd. UucioBsle
XapaKTePUCTUKU JTUCKPETHOM ciydyaliHOM BenuuuHbl. [loHsTHME O 3akoHe OONbIINX
YHCElL.

JJieMeHTbl MaTeMaTH4yecKoOW cratucTuku. IlpencraBneHue paHHBIX (TaOJIUIBL,
auarpaMmbl, — TpauKu), TeHEpajibHasg  COBOKYIIHOCTb,  BBIOOpKa,  CpeaHee
apupmernyeckoe, menuana. lloHsTMe 0 3agayax MaTEMaTUYECKOM CTATHCTHKHU.
Pelmenne nmpakTuyeckux 3aad ¢ MPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

IIpakTHUyeckue 3aHATHS

Hcropus pa3BuTrs KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEH M CTATUCTUKH M UX POJIb B
pa3MUHBIX cepax dYeNmoBeUYeCKON Ku3HeaesTenbHocTH. [IpaBmia KOMOWHATOPHKH.
Pemienne koMOMHATOPHBIX 3amad. Pa3melnienusi, coueTaHus M MEePeCTaHOBKU. bUHOM
Herorona u tpeyronbauk llackans. [Ipuknannasie 3amaun. Knaccuueckoe onpeneneHue
BEPOSATHOCTH, CBOMCTBA BEPOATHOCTEM, TEOPEMA O CYMME BEPOSTHOCTEN. BrIunciieHne
BepositHocTel. [Ipuknanueie 3amaun. [IpencraBnenre yucaoBbIX HaHHbIX. [IpuknaaHbie
3aJauM.

24 TEOMETPUA
IIpsimMble ¥ IUIOCKOCTH B IPOCTPAHCTBE.

B3auMHoOe pacrionoxkeHue AByX MpsMbIX B mpocTpaHcTse. [lapamiensHOCTh npsMOn U
mrockocty.  [lapamtensHocTh  1muiockocted.  [lepneHAUKYIApHOCTH  IPSAMOU U
IJIOCKOCTU. [lepneHauKynssp W HakJIOHHAs. YIoJ MEXKAY NPSAMOW U IUIOCKOCTBIO.
JIByrpaHHblii yroj. YToJl MeXAy IUIOCKOCTAMU. [lepneHauKyiasspHOCTh IBYX
mwiockocteil. ['eomerpuueckne mpeoOpa3oBaHusi NPOCTPAHCTBA:  MapajUIeIbHBINA
IIEPEHOC, CHMMETPUS OTHOCHUTENIBHO IUIOCKOCTH. IlapamenbHoe NDpOEKTUPOBAHHUE.
[Inomanps oproroHampHOM mpoeknuu. HM300paxeHne MPOCTPAHCTBEHHBIX (QUTYD.
MHuororpanauku BepmuHel, pedpa, rpaHu MHOTOrpaHHHKa. Pa3BepTka. MHOrorpanHbie
yriibl. Beinmykiabie MHOrorpanHuku. Teopema Ounepa. [Ipusma. IlpsiMas u HakioHHas
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npusma. [IpaBunbHas npusma. [apannenenunen. Kyo.

IInpamupna. IlpaBuiibHas nupamuja. YcedeHHas nupamuna. Terpasap. Cummerpuun B
KyOe, B mnapamenenunene, B npusme u nupamuzge. CeueHuss KyOa, OpU3Mbl U
nupamuael. [lpencraBiaeHre O NpaBWIBHBIX MHOTOTpaHHUKaxX (TeTpasape, Kyoe,
OKTadIpe, JOJEKa’Ape U UKOCASPE).

Tesia M MOBEPXHOCTH BpallleHUsI

Hunuuap u koHyc. YcedeHHbIM KOHYc. OCHOBaHUE, BBICOTA, OOKOBasi MOBEPXHOCTb,
oOpasyromasi, pasBeprka. OceBble CEUEHUS M CEUYEHUS, MapajliebHble OCHOBAHMIO.
[ap u cdepa, ux ceuenus. KacarenbHas mIOCKOCTh K cepe.

HN3mepenns: B reoMeTpuu

O6beM u ero uzMepenue. MHterpansHas gopmyna oobema. Gopmynsl oObeMa Kyoa,
MPSIMOYTOJIBHOTO MapajuieNienuIea, Ipu3Mbl, TUIUHAPA. DopMysbl 00beMa TUPAMUIbI
1 KoHyca. @opmynibl IIIONIAIM TOBEPXHOCTEN IMIMHIPA U KOHYyca. Dopmysibl 00beMa
mapa u mwiomanu chepol. [logoOue ten. OTHOIIEHUS IUIONMIAJEH MOBEPXHOCTEH U
00BEMOB MOI00HBIX TE.

KoopauHarsl 1 BeKTOPHI

[IpsmoyronbHast (AekapToBa) cHCTEMa KOOpAMHAT B TpocTpaHcTBe. Dopmyna
PACCTOSIHUSI MEXTY ABYMsI TOUKaMH. Y paBHEHUSI CPepbl, TNIOCKOCTH U TPSIMOM.

Bekropel. Moayns BekTopa. PaBeHcTBO BEKTOpPOB. Cll0kKEHNE BEKTOPOB. Y MHOKEHNE

BEKTOpa Ha uucio. Pa3noxeHue BeKTOpa MO HAMpaBiICHUSM. YTOJI MEXKIY IBYyMs
BekTopamu. IIpoekmuss Bekropa Ha ock. Koopaunatel BekTopa. CkanspHoe
MpOU3BEJEHNE BEKTOpPOB. lcmosib30BaHME KOOPAMHAT W BEKTOPOB NPH pELICHUU
MaTeMaTHYECKHUX U MPUKIIAJHBIX 3a]1a4.

IIpakTuyeckune 3aHATHS

IIpu3Haku B3aMMHOIO PACIOJIOKEHUS IPSAMBIX. YTOJ MEXAY IpsAMbIMUA. B3anmHoe
PACIIOJIOKEHUE TMPSAMBIX U IUIOCKOCTEN. [leprneHauKynsp M HAKIOHHAsA K IUIOCKOCTH.
Yron Mex)Iy NpsIMOM M INIOCKOCTBIO. T€OopeMBbl 0 B3AMMHOM PACTIOJIOKEHUH MPSMOU U
IJIOCKOCTU. TeopeMa o Tpex nepneHauKyIsipax. [Ipu3sHaku u cBoMCTBa mapasieabHbIX
Y MEPIEHIUKYISPHBIX TIOCKOCTEN. PaccTOsIHME OT TOUKU 10 TNIOCKOCTH, OT MPSIMOM 10
IJIOCKOCTH, PACCTOSIHUE MEXIY IUIOCKOCTAMU, MEXK]Y CKPEIIMBAIOIIUMUCA MPSAMBIMU,
MEXAy MPOU3BOIBHBIMU (PUTYpaMu B MpOCTpaHcTBe. [lapanienbHoe MpoeKTUPOBAHUE U
ero cpoucrBa. TeopemMa O IUIOWIAAM OPTOrOHAJIBHOW MPOEKUUU MHOTOYIOJIbHUKA.
B3auMHOe  pacrnosio)keHHMe  MPOCTPaHCTBEHHbIX  ¢uryp.  Pasnuunble  BUIbI
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MHOTOTPaHHHUKOB. VX m3o0pakenus. Cedenusi, pa3BepTKH MHOTOTpaHHUKOB. [lnomans
MOBEpXHOCTU. Buabsl cumMeTpuii B mnpocTtpaHcTBe. CHUMMETpUs Tel BpalleHHUS U
MHOTOTPAaHHUKOB. Bpluucienue tiomane u oO6bemMoB. Bekrtopsl. JleiicTBus ¢
BEKTOpaMH. /[ekapToBa cucTeMa KOOPJIUHAT B IIPOCTPAHCTBE. Y PABHEHUE OKPYKHOCTH,
cdepsl, iockocTH. PaccrosiHue Mexay ToukaMu. JledcTBUS ¢ BEKTOpaMH, 3aJaHHBIMU
koopauHaTtamu. CkansipHOE MPOU3BECHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE IPSIMOU U
II0CKOCTU. Mlcosib30BaHNE BEKTOPOB IIPU JOKA3ATEIBCTBE TEOPEM CTEPEOMETPHUMU.

JIns BHEAyIUTOPHBIX 3aHATUN CTYACHTAaM Hapsly C PELICHMEM 3aJ1ad W BBITOJIHEHUS
IIPAKTUYECKUX  3aJaHUA  MOJKHO TPEIJIOKUTh TEMbI  HCCIENOBATENbCKUX H
pedepaTuBHBIX paboOT, B KOTOPBIX BMECTO CEpUH OTACNIbHBIX MEIKUX 3a1ad |
YOPKHEHUI MPEeIaraloTcs CIOKETHbIE 3aJlaHus, TpeOylolue JIUTEIbHON padoThl B
pamMKax OJHOM MaTeMaTHYeCKOHM CHUTyallud. OTH TEeMbl MOryT OBITh Kak
VHJABUAYAJIBHBIMA 3aJaHUSAMHU, TaK U TPYNIOBBIMU JUIi COBMECTHOI'O BBIIIOJIHEHHUS
HCCIICIOBAHMSL.

3. TEMbI PE®EPATOB (IOKJAOB), UCCJIEJOBATEJbCKHUX
ITPOEKTOB

1. HempepoiBHBIE APOOH.

2. IIpumMeHeHne CII0XKHBIX MPOIEHTOB B dKOHOMUYECKUX pacueTax.
3. IapannensHOE MPOCKTUPOBAHHUE.

4. CpenHue 3HAYEHUS U UX IPUMEHEHHUE B CTATUCTHUKE.

5. BekTopHoe 3asaHue NpsIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
6. Cro>keHre rapMOHHYECKUX KOJIeOaHUH.

7. I'padpuueckoe penieHne ypaBHEHUN U HEPABEHCTB.

8. [IpaBuibHBIE U MOTYIPABUILHBIE MHOTOTPAHHUKHU.

9. KoHnueckue ceuyeHus: U UX MPUMEHEHUE B TEXHUKE.

10. Ionsitne nuddepeHImana u ero NPUIOKEHHU.
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11. CxeMbl NOBTOPHBIX UCHIBITAaHUN BepHyn.

12. VccnenoBanue ypaBHEHUN U HEPABEHCTB C APAMETPOM.

4. CTPYKTYPA U COJEP)KAHUE YYEFHOM JUCIHUIIJIAHBI
«MATEMATHUKA»

4.1. O0beM yueOHOM TMCIMILUIMHBI M BHAbI Y4eOHOH padoThl (04HOE OT/Ae/IeHue)

Bua yyeOHoM padoThI O0bem yacoB
MaxkcumanbHasi ydeOHasi HAarpy3Ka (Bcero) 435
Oo0s13aTe/IbHAA ayJUTOPHAA yyeOHAsl HArPy3Ka (Bcero) 290
B TOM YHCIIE:
nabopaTopHbie pabOThI 2
MPaKTUYECKHE PaOOTHI 136
KOHTPOJIbHBIE PaOOTHI 16
KypcoBas paboTa (mpoekT) (He MpexyCMOTPEHO)
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CamocrosiTesibHasi padoTa cTyeHTa (Bcero)

145

B TOM 4HUCJIC:

CamocrosTenpHas paboTa Haa KypcoBOi paboTol (TIPOSKTOM)

Hccnenoarenbckas padboTa 7
Pabota ¢ nuapopManmoHHBIMH HCTOYHUKAMHA 41
PedeparuBnas pabora 4
Pacuetno-rpadudeckas pabora 21
TBopueckue 3agaHus 34
[ToaroToBKa Mpe3eHTAlMOHHBIX MAaTEPUATIOB 23
Cocrasienue Ta0OIuI] 9
Coznanue Moelel MpoCTPaHCTBEHHBIX PUTYD 6
ATTecTranus 1o JUCIUILINHE AK3aMeH
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5. TEMATHUYECKHNM IVIAH YYEBHOHW JUCIUIIIMHBI: OY]I.03 «MaTteMaTnka»
no npogeccun: 23.01.09. «kMamMHUCT JIOKOMOTHBA»

KoauuecTtBo AyJUTOPHLIX YaCoB

Makc. yue0.
Camocrositen IpaKTHdecKue
HaumeHoBaHHe Pa31e/ioB H TeM Harpysica buast pabora Teoperny | (cemunapckue) | Kypcooe
CTyacHTa CTyacHTa Bcero ecKoe u MPOEKTHPO
(aac) (1ac) o0yueHue | 1abopaTopHbIe BaHUe
3aHATHS
Tema 1. Beenenue 3 1 2 2
Tewma 2. Pa3zBuTue noHATHS O YUCIIE 24 8 16 7 9
Tema 3. KopHu, cTeneHu u gorapu@msl 48 16 32 15 17
Tema 4. IIpsiMble U MIIOCKOCTU B IPOCTPAHCTBE 39 13 26 15 11
Tema 5. KomOuHaropuka 27 9 18 10 8
Tema 6. KoopauHaTbl ¥ BEKTOPHI 39 13 26 15 11
Tema 7. OCHOBBI TPUTOHOMETPUH 54 18 36 17 19
Tema 8. @ynkIMYU U TpaduKU 33 11 22 12 10
Tema 9. MHOTOrpaHHUKH U KPYTJIbIE TEla 42 14 28 15 13

[Tponomxenne TaOIUIIBI
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KoauuecTtBo AyJUTOPHLIX YaCoB

Makc. yue0.
CamocrosiTen IpakTHueckue
HaunMeHoBaHMe pa3je/ioB U TeM Harpysia buast padora Teoperuy | (cemunapckue) | Kypcosoe
CryaeHTa CryaeHTa Bceero ecKoe U MPOEKTHPO
(ac) (1ac) o0yueHue | 1abopaTopHbIe BaHHe
3aHATHSA

Tema 10. Hauana maremMaTuyeckoro aHaiauza 42 14 28 17 11
Tema 11. MHTErpan u ero npuMeHeHue 27 9 18 10 8
Tema 12. SHeMej{TH TEOPUH BEPOATHOCTEH U 21 7 14 9 5
MaTeMaTHYECKON CTaTHCTUKU
Tema 13. YpaBHeHUs 1 HEPABEHCTBA 36 12 24 8 16
Bcero mo nucuuniune 435 145 290 152 138
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6. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEEHOM
AEATEJBHOCTU CTYAEHTOB

Conep:xanue o0yueHust

XapakTepuCTHKA OCHOBHBIX BH/I0B
NeSITeJIbHOCTU CTYA€HTOB
(Ha ypoBHe y4eOHBIX JeiiCTBUI

BBenenue

O3HaKOMIIEHHE C POJIBI0O MaTEMaTUKU B
HayKe, TeXHUKE, SKOHOMUKE,
WHPOPMAIIMOHHBIX ~ TEXHOJOTHUSIX U
MPAKTUYECKOMN JCSITEIIbHOCTH.
O3HakoMIIEHHE C IENAMH U 3aJa4yaMu
W3Y4YEHUSI MAaTEMATUKH TPU

ocBoernn mpodeccuit CI1O

AJITEBPA

Pa3Butne noHsaTus
0 Iucjie

Bremosnnaenue apu(METHICCKUX
JICUCTBUM HaJ YMCJIaMU, coueTas
YCTHBI€ U TUCbMEHHBIC IPUEMBI.
Haxoxaenue mpuOInKeHHBIX 3HAUCHUN
BEJIMYMH U MOTPEIIHOCTEN BBIYUCICHUN
(abCoMOTHOM W OTHOCUTEILHON);
CPaBHEHHUE YHMCIIOBBIX BBIPAKECHUI.
Haxoxnenue oIInOoK B
npeoOpa3oBaHUSIX W BBIYUCIICHUAX
(oTHOCHTCS ~ KO  BCEM  IIyHKTam
IPOrpamMMBbl)

Kopuu, crenenu, jorapugmsl

O3HakOMJICHHE C TOHSATUEM KOpHS n-i
CTEIIEHU, CBOMCTBAMU pPAJAUKAIOB U
MpaBUJIAMH CPABHEHUS KOPHEU.

DopMyIUPOBAHUE OIPEIACICHUS KOPHS
M CBOMCTB KOpHEW. Beluuciienune wu

CpaBHCHUE  KOPHEH,  BBIMOJHCHUE
MPUKUIKHA 3HAYCHUS KOPHS.
[IpeobpazoBanue YUCJIOBBIX u

OYKBEHHBIX BBIPAKCHHUH, COIEPIKAIINX
panvkaiabl. BBITOTHEHWE pacyeToOB IO
dbopmysiaMm, colepKalluM — pauKaibl,

OCYIIECTBIISIS HEO0OXOIUMBbIC
MOJICTAHOBKH M MPeoOpa30BaHMUsL.
Onpenenexue PaBHOCUJIBHOCTHU

BBIDQXKEHUU C pagukaiamu. Pemenwne
MPpalMOHAIbHBIX YPAaBHEHUM.
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O3HakOMJICHHE C MOHSITHEM CTEICHHU C
JICUCTBUTEIBHBIM ITOKA3aTeIIEM.
Haxoxnenue 3HAa4YCHUM CTCIICHHU,
HCIIOJIB3YS MPU HEOOXOMMOCTH
MHCTPYMEHTAJIbHBIE CpeICTBa.
3anuchiBaHUE KOPHS N-l CTENEHU B
BHJIE CTENIEHU C JPOOHBIM IMOKa3aTeaeM
1 Ha000poT. POpMYITMPOBAHKE CBOHCTB
cTerneHel. BrelumcieHue crTeneHed c
palOHAIEHBIM MoKa3aTtejieM,
BBINIOJTHEHUE  MPUKUJKU  3HAYCHUS
CTEIIEHH, CPABHEHUE CTEIICHEM.
[IpeoOpazoBanue YHUCIJIOBBIX u
OYKBEHHBIX BBIPKCHHM, COJEpIKAIINX
CTETICHHU, MPUMEHSISI CBOMCTBA. PelieHue
MMOKa3aTeJIbHBIX ypaBHEHUM.
O3HaKOMJICHHE C MPUMEHEHUEM KOpHEH
W CTENECHEH MpPH BBIYMCICHUM CPEIHUX,
JICIICHUU OTpe3Ka B «30JI0TOM
ceyeHun». PernieHue npukiaaHbix 3a1a4y
Ha CJI0XKHBIC MPOLICHTHI

IIpeoOpa3zoBanue ajnredpanyecKux
BbIpasKeHU I

Brinonnenue npeoOpa3zoBaHui
BBIpQXEHUM, TpUMEHEHue Gopmyi,
CBSI3aHHBIX CO CBOMCTBAaMM CTEHEHEH U
norapudmoB. OmpeneneHne o6acTH

JIOTTYCTUMBIX 3HAYEHUN
JorapupMUIECKOro BBIPKEHMUS.
Pewenue JorapupMHUIECKUX
YpPaBHEHUMU

OCHOBbBI TPUTTOHOMETPUH

OCHOBHBIC MOHATHUSA

N3yuenne paiuaHHOTO MeToaa
M3MEPEHUS YIJIOB BPALLICHUS U UX CBA3U
C TrpaaycHou Mepoi. WM3obpakeHue
VIJIOB  BpalleHUs HAa OKPYKHOCTH,
COOTHECEHUE BEJIMYMHBI yIria C €ro
PaCIIOIO0KEHUEM. PopMyIMpOBaHKE
ONPEIEIICHUN TPUTOHOMETPUYECKUX
byHKIMI 18 YIVIOB  TOBOpPOTa U
OCTPBIX YIJIOB IPSAMOYTOJIBHOTO
TPEYrojbHHUKa U  OOBACHEHHE  UX
B3aMMOCBSI3H.
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OcHoBHBIE TPUTOHOMETPHYECCKHUE
TOXKIACCTBA

[Ipumenenue OCHOBHBIX
TPUTOHOMETPUYECKUX TOXAECTB IS
BBIUHCJICHUS 3HAYCHUH
TPUTOHOMETPUYECKUX  (PYHKIIMA 1O
OJIHOU U3 HUX.

IIpeoOpa3oBaHus npocTelmmx
TPUTOHOMETPUYECKHUX BhIPAKEHUH

N3yuenue OCHOBHBIX dbopmymn
Tpuronomerpuun: (GopMyIIbI CIOKEHUS,
YABOCHHS, TPEeOoOpa3oBaHUSI  CyMMBI
TPUTOHOMETPUYECKMX  (PYHKIUH B
MpPOU3BEICHUE ¥ TPOW3BEICHUS B
CyMMY W TIPUMEHEHHUE MPU BBIUYNCIICHUN
3HAYCHUS TPUTOHOMETPUUYECKOTO
BBIPKEHUS U YIIPOIIEHUS €TO.
O3HakoMIIeHHE co CBOMCTBaMuU
CUMMETPHUU TOUYEK HA STUHUIHOM
OKPYXXHOCTH W TPUMEHEHHE HUX IS
BbIBOJIA ()OPMYJT IPUBEJICHUS

IIpocreiiline TpUroHOMETPUYECKHE
YPaBHEHMS U HEPABEHCTBA

Pemenune o dbopmynam 151
TPUTOHOMETPHUUECKOMY Kpyry
MIPOCTENIINX TPUTOHOMETPUYECKUX
YPaBHEHHUI. [IpumeHenue o01IHx
METOJIOB peleHus YpaBHEHHM
(npuBenexHue K JMHEUHOMY,
KBaJpaTHOMY, METOJ pAa3JI0KECHUS Ha
MHOJKUTENH, 3aMEHbI NIEPEMEHHON) TpU

pelLIeHun TPUTOHOMETPUUECKUX
YpPaBHEHUU. Y MEHME OTMEYATh Ha KPyTre
pelieHus IIPOCTEUIIINX

TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, aPKKOCHHYC, APKTAHI€HC
quciaa

O3HakOMIIEHHE C TOHSTUEM OOpaTHBIX
TPUTOHOMETPUYECKUX (PYHKIUH.
WN3ydyeHne omnpenesieHud apKCUHYCA,
apKKOCHMHYyCa, apKTaHTeHca  4YHCIa,
dbopMyIHpoOBaHUE UX, U300pAKEHUE HA
€AMHUYHOM OKpPYXHOCTH, NMPUMEHEHUE
IIPY PEIICHUY YPaBHEHU

®YHKIUU, UX CBOMCTBA U TPA®UKHU

®yukuuu. [lonsaTue o
HeNpepbIBHOCTH (PyHKIMHU

O3HakoMIICHHE c MIOHSITUEM
IIEPEMEHHOM, [IpUMEpPaMHU
3aBUCUMOCTENl MEXIY TEPEMEHHBIMU.
O3HakoOMJIGHHE C TOHSATHEM Trpaduka,
ONpEAECICHUE MNPUHAIICKHOCTH TOYKHU
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rpaduky ¢yakuun. OnpeaencHue o
dbopmysie TpocTeHIel 3aBUCUMOCTH,
Bujna ee rpaduka. Breipaxkenue 1m0
dbopmylie OIHOM TepeMEHHOW uepe3
JpyTHE. O3zHakomiieHHe C
ornpeaeIeHuEM byHKINH,
dbopmynupoBanre ero. Haxoxxnenue
oOnmacTu  ompeaelNieHuss u  00JacTu
3HAYECHUN (PYHKIMH

CroiicTBa QyHKIUM.
I'padpuyeckast vHTEpIIpETALIUA.
IIpumepbi
(pyHKIMOHAJBHBIX 32aBUCHUMOCTE B
peajibHBbIX Mpoueccax u ABJICHUSIX

O3HakoMIIeHHE C IpUMEPAMHU
(GYHKIIMOHATBHBIX ~ 3aBUCUMOCTEH B
pEabHBIX MpOLIECCaX M3 CMEKHBIX
JUACLUILINH. O3HakoMJIeHHE c
JI0Ka3aTEeIIbHBIMU pacCcy ICHUSIMU
HEKOTOPBIX CBOWCTB JIMHEWHOW U
KBaJpaTUYHON (YHKIMMI, TpOBelCHUE
WCCIIEIOBAHUS  JIMHEMHOW, KYCOYHO-
JIMHENHOMH, JTpOOHO-TUHEHHON u
KBaJpaTUYHON (PYHKIMH, MOCTPOCHHE
ux rpadukos. [locTtpoeHue u uTeHue
rpagukoB  yHkumii. VccnenoBanue
byHKIUN. CocraBnenue BUJIOB
GyHKUMIA 1O JaHHOMY  YCJOBHIO,
pEIICHUE 3a7a4 Ha SKCTPEMYM.
Brinonnenue npeobpazoBanuii rpaduka
hyHKIUN

OoparHbie pyHKUIMHU

N3yuenue noHsTuss 00paTHOM QyHKIINH,
onpejesieHue BUAa M IOCTPOEHUE
rpaduka oOpaTHoOM byHKINH,
HaxXOXJE€HUE €€ 00JacTH OmpeneseHus
u obnactu 3HaueHud. [Ipumenenue
CBOMCTB (PYyHKIMH MpH HCCIICIOBAHUHU
YpaBHEHUMI W PELICHUM 3aJa4 Ha
sKcTpemMyM. O3HaKOMIICHUE C TTIOHSITHEM
CJIIOXHOUW (PYHKIIUU

CreneHHble, moKa3aTeJbHbIE,
JorapupmuyecKue u

Boruncnenne 3HaueHuil (QyHKUMN 1O
3Ha4YeHUI0 apryMenra. OrnpeneneHue
MOJIOKEHUSI TOYKM Ha Tpaduke mo ee
KOOpAWHATaAM 51 Hao0OOpPOT.
Hcnonp3oBanue CBOWUCTB (DyHKIMI st
CPaBHEHHsSI 3HAYCHHM CTENEHEW U
norapudmoB. IlocTtpoenue rpadukos
CTEIEHHBIX 17} JorapupMUYECKUX
byukiui. PermeHue mnokaszaTeNbHBIX U
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TPUTOHOMeTpU4YecKue QyHKIMH.
OOpaTHble TPUTOHOMETPUYECKHE

Gynxkumn

JorapupMUYECKuX ypaBHEHUM u

HEPaBEHCTB 1o U3BECTHBIM
IrOpPUTMAaM. O3HakomIIeHHE C
MOHSITUEM HENpepbIBHON
NEePUOINYECKON byHKIUH,

(GopMyIMpOBaHHE CBOMCTB CHHYyca U
KOCHHYCa, TOCTPOEHUE UX TpaUKOB.
O3HakoMIIeHHE C MNOHSTUEM
rapMOHUYECKHUX KOJICOaHMI U
pUMEPaMHU FapMOHUYECKHUX KOJIeOaHU
JUISL OTIMCaHUsl MPOILECCOB B (DUBHKE U
JIPYruX 00JIacTAX 3HAHMUSL.
O3HaKOMIIEHHE C MOHATHEM Pa3pbIBHON
NEPUOINYECKON byHKIUY,
(dbopMyIupoBaHUE CBOMCTB TaHT€HCA U
KOTaHI'€HCa, IOCTPOEHHUE UX TPapUKOB.
[Ipumenenue cBOWCTB GYHKUMA s

CpPaBHEHUS 3HAYEHUN
TPUTOHOMETPUYECKUX byHKIUH,
peLICHUs TPUTOHOMETPUYECKUX
ypaBHeHul. IlocTpoenune rpadukos
0o0OpaTHBIX TPUTOHOMETPUYECKUX
dbyHKIIUN U onpenesieHue Mo rpadukam
10,4 CBOWCTB. Brinonnenue

npeoOpa3zoBaHus rpaQuKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

ITocaenoBaTeILHOCTH

O3HakOMJIEHHE C TMOHATHEM YHUCIOBOMN
MOCJIEI0BATEIBHOCTH, CHoco0aMu  ee
3a/1aHus1, BBIYUCIICHUSIMU €€ YJICHOB.

O3HakomIIeHHE C TIOHATHEM TIpenena
nocyienoBaTeabHOCTH. O3HaAKOMIIEHHE C
BBIYUCJIEHUEM CYMMBI OECKOHEYHOIO
YHICJIOBOTO psana Ha npumepe
BBIYUCIICHUSI ~ CYMMbl  OECKOHEYHO

IIpousBoaHas M ee IPUMEHEHUE

yObIBaroniei reOMETPUYECKOU
nporpeccund.  Pemenuwe  3agad Ha
IIPUMEHEHHUE bopMyIbI CYMMBI
OECKOHEYHO yObIBaro1eit
Ir€OMETPUYECKON ITPOTPECCUH

O3HakoMmIIeHHE C MOHSTUEM
MIPOU3BOJHOM. N3yuenue 51

bopMyIMpOBaHHE €€ MEXaHWYECKOTro U

27




r€OMETPUYECKOIO CMbICTIA, H3yYEHUE
QIrOpUTMa BBIYMCICHUS TPOU3BOIHOMN
Ha TPUMEpPE BBIYUCICHUS MIHOBEHHOMU
CKOPOCTH M YTJIOBOrO Ko3(duiimeHrta
kacarenbHOM. CocTaBieHUE ypaBHEHUS
KacaTelbHOM B 00IIeM BHJie. Y CBOCHHUE
npaBui nudepeHITMpoBaHns, TaOTHUITbI
MIPOU3BOIHBIX AIIEMEHTAPHBIX (YHKIIAH,
npuUMeHeHue s audQepeHupoBanus
GyHKIUI, COCTaBIIEHUSI  ypaBHEHUS
KacaTenapHOM. M3yueHnne TeopeM o CBA3M
CBOMCTB (PYHKIIMM W TPOU3BOAHOM,
¢opmynupoBka wux. IIpoBenenue c¢
MOMOUIbIO MPOU3BOAHON HCCIEAOBAHUS
GbyHKIUH, 3aJJaHHOU dhopmyIion.
VYcraHoBieHUE CBSI3U CBOMCTB (YyHKIIUU
Y TIPOM3BOIHOM MO UX Tpadukam.
[Ipumenenue MIPOU3BOJHOM s
pemieHuss  3a7a4y  Ha ~ HaxXOXKJICHHE
HauOOIBIIIET0, HAUMEHBIIIETO 3HAYCHUS
¥ Ha HaXOXKICHHUE IKCTpeMyMa

IlepBooOpa3nas
U MHTErpaJj

O3HaKOMIIEHHE C TIOHSTHEM HWHTErpaia
u 1nepBooOpa3Hoi. M3yuenue mnpaBuia

BBIYMCIICHUS epBOOOPA3HOIMA u
TEOPEMBI Herorona—Jleitoaumna.
Pemenue 3ajad Ha CBSI3b

MepBOOOpa3HON M €€ IPOM3BOJIHOM,
BBIYHCJICHHUE IepBOOOpa3HOI JUISE
naHHou (yHKIuU. Permenue 3amay Ha
MIPUMEHECHHUE HWHTETpaia JUTST
BBIYUCIICHUS (U3UYECKUX BEIUYUH U
IJIoIIa e

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUS U CUCTEMbl YPABHEHUI

O3HakoMJIeHHE c MPOCTEHIITUMU
CBEJACHUSMH O KOPHSX alreOpanvecKux
YPaBHEHUH, MOHATUSAMU HCCIIEIOBAHUSA
YPaBHEHMM M CHUCTEM ypPaBHEHHU.
WN3ydyenne TeopuM PaBHOCUIIBHOCTHU
YpaBHEHUH U €€  INPUMCHEHMS.
IToBTOpEHNME 3alKCcH peuIeHus
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HepaBeHncTBa u cucTeMbl HEPABEHCTB
¢ IBYMS NlepeMeHHbIMU

CTaHAAPTHBIX  YpaBHEHUW, MPUEMOB
npeoOpa3oBaHus  YpaBHEHHM 1A
CBEJICHUSI K CTaHJApPTHOMY YpaBHEHHUIO.
Pemenue palMOHAIIbHBIX,
UppALMOHATIBHBIX, T[OKAa3aTeIbHBIX U
TPUTOHOMETPUUECKUX  ypaBHEHUH U
CUCTEM.

Hcnonb3oBaHne CBOMCTB M TpaduUKOB
GyHKIUI I pelieHus ypaBHEHUU.
[loBTOpeHHE  OCHOBHBIX  INPUEMOB
pemieHns cucrem. Pemenue ypaBHeHHM
C TNPUMEHEHHEM  BCE€X  IPUEMOB
(pa3no)xeHus: Ha MHOYKUTEINN, BBEJICHUS

HOBBIX HEHU3BECTHBIX, IIOJICTAHOBKHU,
rpaduuecKkoro MeToja).
Pemienne  cucreM  ypaBHEHHM €

MIPUMEHEHUEM Pa3JIMYHBIX CIIOCOOOB.
O3HakoOMJICHHE C OOIIMMU BOIPOCAMHU
peleHrss HEPaBEHCTB U HCIIOJb30BaHUE
CBOMCTB W TpadukoB (GYyHKUHA MpU
pelIeHUH HEPABEHCTB.

Pemienne  HEpaBEHCTB W CHUCTEM
HEPABEHCTB C MPUMEHEHUEM Pa3TUYHBIX
CIIOCOOOB.

[IpuMeHeHne MaTeMaTUYEeCKUX METOJI0B
JUISL PEIICHUST COACP)KATENBHBIX 3a/J1ad
W3 pa3IMYHbIX o0OJlacTel Hayku U

MPAKTUKHU. NuTepnperupoBanue
pe3yJIbTaTOB C  Y4YE€TOM  peallbHBIX
OTpaHUYECHUN

3JEMEHTHI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEHN U
CTATUCTUKH

OcHOBHbIC OHATHA KOMOMHATOPUKH

N3ydenune mnpaBwiia KOMOUHATOPUKH U

MPUMEHECHUE npu pelIeHuu
KOMOMHATOPHBIX 3aad4. Pemenne
KOMOMHATOPHBIX 3aau METOI0OM
nepedopa ¥ 1Mo mpaBuITy YMHOKEHUS.

O3HakoMIICHHE c MMOHATUIMH
KOMOWHATOPUKH: pa3MElIECHUSIMH,
COYETAHUSIMH,  NEPECTAaHOBKAMU U

dbopMynaMu AJi UX BHIYUCICHUSI.
OObsicHeHHE U TpPUMEHEHHE Q(OopMyI
IS BBIYMCIICHUS pa3MelleHui,
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MIEPECTAHOBOK W COYETAaHUN  IIpHU
peumieHnn  3agad. (O3HAKOMJICHUE C
ouHomMoM HpIOTOHA M TPEYTrOJLHUKOM
[Tackamga.  PemieHue  mpakTUUECKUX
3aJad C MCIOJIB30BAaHHMEM MOHSATHU H
MpaBUJI KOMOMHATOPUKHU

DJIeMeHThI TEOPHH BePOSITHOCTE

N3yyeHune KI1accuyecKkoro OonpeneseHus
BEPOSITHOCTH, CBOWMCTB BEPOSITHOCTH,
TEOPEMBI O CYMME BEPOSITHOCTEM.
PaccMmoTpeHne npruMepoB BBIYKCICHUS
BepossTHOCTEW. Pemenue 3amad  Ha
BBIUHCJICHHE BEPOSITHOCTEN COOBITUI

IIpencraBienne JaHHBIX (TA0JUIBI,
AHArpaMMBbl, rpauKu)

O3HakoMJICHHE C MNpcaACTaBJICHUCM

YHCIIOBBIX JTaHHBIX u ux
XapaKTCPUCTHKAMHU.

Pemienne nmpakTHYecKMX 3aJad  Ha
00paboTKy YUCIIOBBIX JAHHBIX,

BBIYHCJICHHUC UX XAPAKTCPHUCTHK

I'EOMETPUA

IIpsimble ¥ IVIOCKOCTH B
NPOCTPAHCTBE

PopMyIupOBKa 151 IIPUBEICHUE
JIOKA3aTeJIbCTB MPU3HAKOB B3aUMHOIO
PACIIOJIOKEHUS TPSIMBIX U TUIOCKOCTEH.
Pacrnio3zHaBanue Ha yepTexax U MOJEIISIX
Pa3IMYHBIX CIIy4acs B3aMMHOI0
PACIIOJIOKEHUS MPSIMBIX U IUIOCKOCTEW,
apryMEHTHUPOBAHUE CBOUX CYXKICHHM.

dopMyIUpOBaHUE OIPEAEIICHN,
MPU3HAKOB U CBOMCTB MapajlICNIbHBIX U
MEPIICHIUKYJISIPHBIX IIJIOCKOCTEH,

JIBYTPAHHBIX U JIMHEWHBIX

yIJIOB. BhINONIHEHWE TOCTPOEHUS YTII0OB
MEXITY PSIMBIMH, PAMOi "
IJIOCKOCTBIO, MEXIY IUIOCKOCTSIMH 10
OMMCAHUIO U pPAaClO3HABAaHWE UX Ha
MOJIEIIAX.

IIpumeHeHne TPU3HAKOB U  CBOWCTB
PAaCIOJIOKEHUSI MPSIMBIX U IUIOCKOCTEU
npu pemeHun 3anad. M3o0pakeHue Ha
PUCYHKax M KOHCTPYHPOBAaHUE Ha
MOJIEIISAX MEPIIEHAUKYIISIPOB u
HaKJIOHHBIX K IUIOCKOCTH, TPSAMBIX,
MapajuleNibHbIX  IUIOCKOCTEN,  YIJIOB
MEXKJy TNpsSAMOA M IUIOCKOCTBIO U
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00OCHOBaHME MOCTpOeHHUs. PemieHue
3aJ]a4 Ha BBIUYMCJIEHHE N€OMETPUUYECKHUX
BeaM4rH. ONHCHIBAHUE PACCTOSHUS OT
TOYKH JI0 IUIOCKOCTH, OT MpPSIMOW [0
IUIOCKOCTH,  MEXAYy  IUIOCKOCTSMH,
MEX/1y CKPEIIMBAIOIIMMUCS TPSIMbBIMH,
MEXIy NPOU3BOJBHBIMU (PUTYpaMH B
npoctpancTe. DopmynMpoBaHuE U
JTOKa3bIBaHHE OCHOBHBIX TEOPEM O
paccTosiHUsAX (T€opeM CYIIECTBOBaHMUS,
cBoiicTBa). M300pakeHne Ha yepTe)ax
¥ MOJIEJISIX PACCTOSIHHSI 1 000CHOBAaHHE
cBoMX cyxaeHuil. OmnpeneneHue u
BBIUHCIICHUE paccTosiHui B
npoctpanctse. [Ipumenenue popmyn u
TEOpEM IUIAHUMETPUU ISl pelICHUs
3agady. (O3HaKOMJIEHHE C MOHITHEM
NapajuIeIbHOTO MPOEKTUPOBAHUS U €0

CBOVCTBAMU. dopMyIUpOBaHUE
TEOPEMBI O IUIOIIAJAX OPTOTOHAJIBHOU
MPOEKIUH MHOTOYTOJIbHUKA.

[Ipumenenue teopuu Ayt 000OCHOBAHUS
MOCTPOEHHM U BBIYHCIICHUM.
AprymMEHTHPOBAHHUE CBOUX CYKIECHHU O

MHororpaHHuKH

B3aMMHOM PaCIOJIOKEHUHN
MIPOCTPAHCTBEHHBIX PUTYD
Onucanue 51 XapaKTEepUCTUKA

Pa3IMYHbIX BUJIOB MHOI'OIPaHHUKOB,
[IEPEYUCIICHNE  HMX  DJIEMEHTOB U
CBOMCTB. N3o6paxenue
MHOTOTPaHHHUKOB u BBITOJIHEHUE
MOCTPOEHUsT Ha  H300pakKeHUsIX U
MOJENAX MHOT'OTPaHHHUKOB.
BeruuciieHne JIMHEMHBIX JJIEMEHTOB U
YTJIOB B IPOCTPAHCTBEHHBIX

KOHpUTYypalusax, apryMeHTUPOBAHUE
CBOUX CYXJIECHUU. XapaKTepUCTHUKA U
U300paKEHHE  CEUCHUS,  Pa3BEPTKU
MHOTOTPaHHUKOB, BBIUHCIICHUE
TUIOIIAIEH MTOBEPXHOCTEM.

[Toctpoenne mpocTeMmmx  CEUYCHUU
KyOa, IIPU3MBI, MAPAMU/IBI.
[Ipumenenue QakToB U CBEACHHUI U3
TJJAHUMETPHH. O3HakOMJICHHE c
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BU/IaMH CHUMMETPUIl B TPOCTPAHCTBE,
dopMynupoBaHHUE  ONpENCNiCHHH |
CBOMCTB. XapaKTEepUCTHKA CHMMETPHUH
TENl BpalIeHWss W MHOTOTPaHHHKOB.
[IpuMeHeHe CBOWCTB CHMMETPUH TIPH
pemieHnu  3amad.  Vcmonb3oBaHue
pUOOPETEHHBIX 3HAHU VIS
UCCIIC/IOBAHUSI W MOJCITHPOBAHUS
HECIIOXKHBIX  3amad.  M3o0paxenue
OCHOBHBIX MHOTOTPaHHHKOB u
BBIIIOJIHEHUE PHCYHKOB IO YCJIOBHSM
3ama4

Tenau IMOBEPXHOCTHU BPAlllICHUSA

O3HakoMJIeCHME C  BUJAMH  Tel
BpallLlCHHUS, dbopMynrpoBaHue 150.4
OIPEICIICHUMN 151 CBOMCTB.
@opMyIUpPOBAaHUE TEOPEM O CEUYCHUU
mapa IUIOCKOCTBIO UM IJIOCKOCTH,
KacatelbHON K cepe. XapakTepucTHKa
U U300pak€HUE TeJl BpalleHus, HX
pa3BepTKkH, ceueHus. Pemenue 3amau Ha
MIOCTPOCHUE  CEUYECHUW, BBIYUCICHUE
JUIMH, PACCTOSIHUM, YTJIOB, IUIOLIAJICH.
IIpoBeneHue JTOKa3aTeNbHBIX
paccyXAeHUN TIPU PEIICHUU 3a/1au.
IIpumeHeHne CBOWCTB CUMMETPUHU IIPU
pelIeHnd 3aJa4 Ha Tela BpallCHUs,
KOMOWHAIIMIO  TeJl. N3o00paxenue
OCHOBHBIX KPYTJIBIX T€J U BBIIOJIHEHUE
pPUCYHKA MO YCIOBUIO 3aa41

HN3Mmepenust B reoMeTpuu

O3HAaKOMJICHHE C TIOHSATHUSMHU TLIOMIATH
1 00beMa, aKCHOMaMU U CBOMCTBAMHU.

Pemenne 3amay Ha  BBIYHCIICHHC
101 Ie M TJIOCKHX ¢buryp c
MIPUMEHEHUEM COOTBETCTBYIOIIHUX
dbopmyn u (HaKTOB W3 TUIAHUMETPHHU.
N3yyenne TeoOpeM O  BBIYHMCIICHUU
00BEMOB  TMPOCTPAHCTBEHHBIX  TEJI,
pemieHre  3a7a4 = Ha  MPUMEHEHHUE

bopmyn BBIUHCIICHUSA 00BEMOB.
N3yuenune dopmyn uisi BBIYHUCICHUS
TTIOIIAJIEH IMOBEPXHOCTEN

MHOTOTPAHHHUKOB U TEJ BPAIICHUS.
O3HaKOMIIEHHE C METOJIOM BBIYMCIICHUS
TJIOIIAM MOBEPXHOCTHU cepnl.
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Pemienue 3amauy  Ha  BBIYKCIICHHE
I IEN S MTOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEI

KOOleI/IHaTbI H BEKTOPbI

O3HakOMJICHHE C TOHSITHEM BCKTOpA.

N3yuenue JIEKAPTOBOU CHUCTEMBI
KOOpAUHAT B IIPOCTPAHCTBE,
ITIOCTPOCHUE 1o 3aJaHHBIM
KOOpJIMHAaTaM TOYE€K U IUIOCKOCTEN,
HAaxO0XKJICHUE KOOpAUHAT TOYEK
Haxoxnenue ypaBHEHUM OKDPYKHOCTH,
cheprl,  TUIOCKOCTH.  Bwrumcnenue
PACCTOSIHUI MEXAY TOUYKAMMU.

N3yuyenue CBOMCTB BEKTOPHBIX
BEJINYNH, MIpaBUII Pa3I0KEHUS

BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIpaBuUI HAXOXKJICHUS KOOpAUHAT
BEKTOpa B  IIPOCTPAHCTBE, IIPaBUII
JICUCTBUM C BEKTOpPaMH, 3aJaHHBIMU
KoopauHatamu. [IpumeneHne Tteopun
IIPU PEIICHUM 3a1a4 Ha JEUCTBUA C
BEKTOpamu. M3yueHne  CKaIsApHOTO
IIPOU3BEACHUS BEKTOPOB, BEKTOPHOTO
YpaBHEHHUs] TPSMOM M  TIJIOCKOCTH.
IIpumeHeHne TeopuM TPU  PELIEHUU
3aa4  Ha JEUCTBUS C BEKTOpPaMH,
KOOPAMHATHBIN METOJ, IPUMEHEHNE
BEKTOPOB JUISl BBIYMCIIEHUS] BEIUYUH
YIJ0B U paccTossHUiA. O3HaKOMIIEHHE C
JI0Ka3aTeIbCTBaMU TEOpeEM
CTEPEOMETPUHN 0 B3aHMHOM
PACIIOJI0KEHUH IPSAMBIX U IIJIOCKOCTEN €
MCIIOJIb30BaHUEM BEKTOPOB

33




7. YHEBHO-METO/IUNYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE PABOYEM INPOT'PAMMBI YUEBHOM
JUCHUIIIMHBI <MATEMATHUKA: AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A; TEOMETPUS»

OcBoenue paboueil mporpamMmbl yueOHOM qucIUIUIMHbL «Maremartuka: anredpa u
HayajJla MaTeMaTU4YeCKOro aHaju3a; TEOMETpHUsS» TMPEAINoyiaraeT HaJIWdue B
TEXHUKYME, pealu3yIolieM 0o0pa30BaTeIbHYI0 MPOTpaMMy CpPEAHEro OOIIero
obpazoBanus B mpezaenax ocBoenus OIIOIT CIIO na 6a3ze OCHOBHOTO OOIIETO
oOpa3zoBaHus, yueOHOro KaOMHETa, B KOTOPOM UMEETCSI BO3MOXKHOCTh 00€CTIEUUTh
oOy4Jarommmcsi cBOOOIHBIN AocTyn B MHTEpHET BO BpeMsi Y4eOHOro 3aHATUS U
nepuoJi BHeyueOHOU paesTenbHOCTU. [loMeleHne kaOWMHETa  YIOBJIETBOPSET
TpeboBanusiM CaHUTAPHO-IMUAEMHUOIOTHYECKUX TipaBmil U HopMaTuBOB (CanlluH
242 Ne 178-02) m  oOCHalIEHO THUIOBBIM OOOPYJOBaHHWEM, YKa3aHHBIM B
HACTOAIIMUX TPEOOBAHUAX, B TOM YHUCJIE CIICHUAIM3UPOBAHHON yueOHOM MEOENbIO U
CpelncTBaMHM OOY4YEHHs, TOCTATOYHBIMHU JIJIsI BBHITIOJHEHUS TPeOOBAaHWNA K YPOBHIO
MOATOTOBKKM  oOydalmmuxcsa. B kaOuHeTe  WMeEeTcsl  MYJIBTHMEINHHOE
00opyZ0BaHUE, MOCPEACTBOM KOTOPOTO YYACTHUKH OOpa30BaATENBHOTO IMpoIlecca
MOTYT MpPOCMATpUBaTh BU3YaJIbHYI0 WH(MOpPMAIUMIO O MaTeMaTHKe, CO3/1aBaTh
Mpe3eHTallui, BHUACOMATepuasbl, HHBIE JOKYMEHTH. B coctaB yueOHO-
METOJMYECKOT0 U MaTepHAIbHO-TEXHUUECKOTO 00eCriedeHHs! TPOrpaMMbl yd4eOHOM
muctuiuineel  «MartemaTuka: anrebpa W Hadala MaTeMaTHYeCKOTO aHajun3a;
TCOMETPHS» BXOJISAT:

*MHOTO(YHKIMOHAIbHBIA KOMILUIEKC MPENOAaBaTeNs;

*HATJISIHBIE TMMOCOOMST (KOMIUIEKThI YYEOHBIX TaOMUIl, IUTAKAaTOB, TOPTPETOB
BBIJIAIONIUXCS YIEHBIX-MAaTEMAaTHUKOB H JIp.);

‘I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHLIe CpCaACTBa,
*3KPaHHO-3BYKOBBLIC HOCO6I/I$I;

*KOMILJIEKT TEXHHUYECKOM JOKYMCHTAllMK, B TOM YHCIIC ITIaCIIOpTa Ha CpCACTBaA
06y‘—IeHI/I$I, HHCTPYKIHUHU 110 UX UCIIOJIb30BAHHUIO U TCXHUKE 6630HaCHOCTI/I;

*OUOIMOTEUHBIN (OH]I.
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8. JUTEPATYPA
8.1. PEKOMEHIAYEMAS JIMTEPATYPA

JlJist cTy1IeHTOB

bammakoB M.M. MaremaTtuka: y4eOHUK ISl CTYI. Y4YpexIeHUU cped. npod.
obOpazoBanus. — M., 2014.

Aranacsn JI.C., byry3oB B.®., Kagomues C.b. u np. Maremaruka: anreOpa u
Hayaja MaTeMaTU4YecKoro ananusa. [leomerpus. ['‘eomerpuss (0a30BbI U
yriay6nennsiit ypoau). 10—11 kmacesl. — M., 2014.

Kommoropos A.H., A6pamoB A.M., Hdyauuuein FO.I1. u gp. AnreOpa u Haudana
aHanm3a: Yueb. mg 10-11 k. - M., 2014.

bammakos M.M. Martemaruka. COOpHUK 3aaad NpodUIbHONW HANpPaBICHHOCTH:
yue0. mocodue it CTy/l. yUpexkJIeHu cpel. mpod. oopazoBanus. — M., 2014.

bammvakoB M.M. MaremaTtuka. 3agadynuk: yuyed. mocoOue i CTyA. YUPEKICHUN
cpen. npod. oopazoBanus. — M., 2014.

['puropee C.I'., UBonruna C.B. Maremaruka : y4eOHUK AJjig CTyA. oOpasoBar.
yupexJieHuit cpen. nmpod. oopazoanus. — M., 2014.

Juis npenoagaBaresien

bammmakoB M.M. MaremaTtuka: y4eOHUK I CTYI. YUYPEXKIACHUU cped. Mpod.
obpazoBanus. — M., 2014.

denepanbHbii 3ak0H 0T 29.12.2012 Ne 273-d3 «O6 o6pazoBannm B Poccuiickoit
Oenepauuny.

[Ipuka3z MunucrepcrtBa obpazoBanusi u Hayku PD ot 17.05.2012 Ne 413 «O6
yTBEpKJIeHUH (eepalbHOTO TOCY/IapCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa
cpeaHero (IOJTHOTo) O0IIero 00pa30BaHUM.

[Tpuka3z MunucrepctBa obOpazoBanus u Hayku PD ot 29.12.2014 No 1645 «O
BHeceHnn wu3MeHeHuit B I[Ipumkaz MunucrepcTtBa 00pa3oBaHWs W HayKu
Poccuiickoit ®enepanuu ot 17.05.2012

Ne 413 «*“O06 yrBepxkaeHNN (eaepabHOTO TOCYJapCTBEHHOTO 00pa30BaTeILHOTO
CTaHaapTa CpeaHero (IOJTHOT0) 00IIero 00pa3oBaHus .

[Tucemo JlemaprameHTa TOCYJapCTBEHHON TMONUTHKA B c(epe MOATrOTOBKH
pabouux kaapoB u 11O MunuctepctBa obpazoBanus u Hayku PO ot 17.03.2015
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Ne 06-259 «PexomeHmanmuui 1O OpraHW3alUMA TIOMYYEHUS] CPEIHETO OOIIEro
oOpa3oBaHUsl B Tpejesax OCBOCHMSI OO0pa30BaTENbHBIX MPOTPAMM CPEIHETO
npodecCHOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOIO OOIIEro 0Opa3oBaHUsS C
ydyeToM TpeOoBaHUM  (eepalibHbIX  TOCYJAapCTBEHHBIX  00pa30BaTeIbHBIX
CTaHIApPTOB M TMOJIydaeMoll mpodeccud WIA CHEHHATbHOCTH  CPEIHEro
poeCcCHOHATTEHOTO 00pa30BaAHU.

bammvako M.M. Marematuka: KH. JJIs MpeENoaaBaTessi: METoA. mocooue. — M.,
2013
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8.2. UHTEPHET-PECYPCbI

www.fcior.edu.ru  (MHdopmarnmonHsle, TPEHUPOBOYHBIE W  KOHTPOJBHBIC
MaTepHabl).

www.school-collection.edu.ru (Equnast koymekuy mudpoBeIX 00pa30BaTEIbHBIX
PECYpPCOB).
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